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8. Bivariate Distributions

Bivariate Distributions

To consider the relationship between two random variables, the bivariate (or joint) distribution is needed.

Bivariate probability distribution

The probability that X assumes the value x, and Y assumes the value y is denoted
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The joint probabilities function satisfies the following conditions:
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Conditional Probability
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Conditions for independence

Two random variables are said to be independent when
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This leads to the following relationship for independent variables
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The sum of two variables

To calculate the probability distribution for a sum of two variables X and Y in general we need to know the joint distribution.
Expected value and variance of X+Y

When the distribution of 
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 directly using their definitions.

An alternative is to use the relationships

· 
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 are independent.

· When X and Y are not independent, we need to incorporate the covariance in the calculations of the variance
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Covariance

The covariance is a measure of the degree to which two random variables tend to move together.


[image: image13.wmf]Y

X

Y

X

Y

X

XY

E

Y

X

E

y

x

p

y

x

Y

X

Cov

m

m

m

m

m

m

-

=

-

-

=

-

-

=

å

)

(

)

)(

(

)

,

(

)

)(

(

)

,

(


[image: image17.wmf])

(

)

(

)

|

(

y

Y

P

y

Y

and

x

X

P

y

Y

x

X

P

=

=

=

=

=

=

The coefficient of correlation

The variance of the sum of two variables X and Y can now be calculated using
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